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DETAILED ACTION 



Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 15 
November 2005 has been entered. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1, 2, 5, and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Saito et al. (US 5,689,290) in view of Chuang et al. (US 5,708,957). 

With respect to claim 1 , the primary reference of Saito discloses an ink-detecting 
device (Fig. 3) of an inkjet printer (Fig. 1), to detect an ink level and to detect when the 
ink level decreases below a predetermined level, (Column 5, lines 32-48) comprising: 

• an ink tank (Fig. 3, element 11) comprising a predetermined amount of ink; 
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• a supporting member disposed adjacent to an interior surface of the ink tank; 

• a luminous member (Fig. 3, element 34) comprising a self-luminous material and 
supported by the supporting member, and 

• a photo detector (Fig. 3, element 35) to detect a light (Fig. 3, element C) emitted 
from the luminous member when the ink level in the ink tank is lower than the 
predetermined level. Although the supporting member is not disclosed to support 
the light emitting diode (Fig. 3, element 34), this supporting member adjacent to 
elements 36 and 37 of Figure 3 would necessarily be present in order to hold the 
light emitting diode. 

With respect to claim 2, the primary reference of Saito discloses a transparent 
window (Fig. 3, elements 30 and 31) disposed at a corresponding position of the 
supporting member to pass the light (Fig. 3, element C) from the luminous member (Fig. 
3, element 34), wherein the photo detector detects (Fig. 3, element 35) the light passed 
through the transparent window. 

With respect to claim 5, the primary reference of Saito discloses the supporting 
member is disposed at a sidewall (Fig. 3, element 22) of the ink tank (Fig. 3, element 
11). Although the supporting member is not disclosed to support the light emitting diode 
(Fig. 3, element 34), this supporting member adjacent to elements 36 and 37 of Figure 3 
would necessarily be present in order to hold the light emitting diode. 

With respect to claim 6, the primary reference of Saito discloses the supporting 
member is disposed at a bottom (Fig. 3, element 22) of the ink tank (Fig. 3, element 1 1 ). 
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Since the diode (Fig. 3, element 34) is disposed at a bottom of the tank, the support for 
the diode would necessarily be present at the bottom of the tank. 

However, Saito fails to teach the luminous member being capable of emitting light 
without using a powered light source. 

The secondary reference of Chuang discloses "an optical sensor is provided with a 
self-powered light source by the use of a radio luminescent material which includes a 
radioactive beta emitter constituent and a phosphor constituent energized by beta 
particles from the radioactive constituent to emit light. By appropriate selection of the 
phosphor compound, the wavelength of light produced by the radio luminescent source 
may be matched to a corresponding sensing matrix to optimally configure the sensor for 
the detection of a particular substance of interest" (Column 2, lines 29-39). Figure 1 
illustrates the optical system where "A test medium enters test cell 40 along a pathway 
indicated by arrow 46 and exits the pathway along arrow 48. Test cell wall 42 is 
configured to permit the transmission of light from optical filter 34 there through. Light 
also passes through space 45 containing the test medium before encountering sensing 
matrix 50. For this configuration, the test medium is a gas or liquid, which permits the 
transmission of light there through" (Column 3, lines 64-67; Column 4, lines 1-2) and the 
"Sensing matrix 50 produces an optical characteristic which varies with the presence of 
a selected substance in test cell 50. This varying optical characteristic is represented 
by arrows 58 and is detected by photo detector 60 through optical filter 64" (Column 4, 
lines 22-26). 
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Therefore, in view of the teachings of the secondary reference, one of ordinary skill 
in the art would have been motivated to modify the primary reference by using the self- 
powered light source of Chuang in the liquid level detecting mechanism of Saito. The 
motivation for doing so would have been "Luminophore-based sensors typically use a 
LED or lamp as a light source, requiring an external power supply which can add noise 
and variability to sensor operation due to variations in the supply power. Where the 
power supply has a limited life, such as when batteries are used as the power source, 
the operation of the sensor is limited by the operational lifetime of the power supply" 
(Column 1, lines 60-66). 

2. Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Saito et al. (US 5,689,290) in view of Chuang et al. (US 5,708,957) as applied to claims 
1 , 2, 5, and 6 above, and further in view of Kitagawa et al. (US 6,264,855 B1). 

Saito and Chuang references disclose all of the limitations of the ink-detecting 
device of an inkjet printer except: 

• the luminous member is a luminous paper and 

• the luminous member is a luminous paint. 

Kitagawa discloses a water resistant luminous pigment where "this pigment is 
homogeneously dispersed in each kind of ink vehicle, paint vehicle or the like to give a 
luminous ink or a luminous paint. Using this ink or paint, luminous patterns, letters, 
figures or the like can be formed or further a luminous paint membrane can be applied 
toward molded products such as paper, monofilament or multifilament fibers, knitted or 
woven fabric, nonwoven fabric, synthetic resin film, synthetic resin molded product, 
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glass molded product, ceramics molded product, leather molded product, metal 
molded product, wood molded product or the like by a printing method such as a 
gravure, offset, screen or tampo printings, or by a coating method such as a brush 
painting, hazing painting, dipping, roll coating, knife coating, shower coating or spray 
coating" (Column 6, lines 42-57). 

Therefore, in view of the teachings of the tertiary reference, one of ordinary skill 
in the art would have been motivated to modify the primary reference by using the water 
resistant luminous pigment of Kitagawa in the liquid level detecting mechanism of Saito. 
The motivation for doing so would have been "it is a luminous pigment able to emit light 
in a dark place for long time and also has a very excellent water resistance" (Column 6, 
lines 36-38). 

3. Claims 7 and 10-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Saito et al. (US 5,689,290) in view of Chuang et al. (US 5,708,957). 

With respect to claim 7, the primary reference of Saito discloses an inkjet printer 
(Fig. 1) comprising an ink level-detecting device (Fig. 3), the inkjet printer comprising: 

• a photo detector (Fig. 3, element 35); and 

• an ink level detecting device detecting an amount of residual ink in the printer 
using the photo detector (Column 5, lines 32-48), and 

• comprising a luminous member (Fig. 3, element 34) to detect when a level of ink 
is lower than a predetermined level during a printing operation. 

With respect to claim 10, the primary reference of Saito discloses the ink level- 
detecting device (Fig. 3) comprises: 
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• an ink tank (Fig. 3, element 11) comprising a liquid carrier and a toner used as a 
developer for the inkjet printer. The toner would necessarily be present in the 
liquid carrier since ink has carrier and colorant (Column 1, lines 58-59). 

• a supporting member disposed at a sidewall of the ink tank to detect when the 
ink is low. Although the supporting member is not disclosed to support the light 
emitting diode (Fig. 3, element 34), this supporting member adjacent to elements 
36 and 37 of Figure 3 would necessarily be present in order to hold the light 
emitting diode. 

• a transparent window (Fig. 3, elements 30 and 31) passing a light (Fig. 3, 
element C) from the luminous member and disposed at a bottom of the ink tank. 
Although the supporting member is not disclosed to support the light emitting 
diode (Fig. 3, element 34), this supporting member would necessarily be present 
adjacent to elements 30 and 31 of Figure 3 in order to hold the light emitting 
diode. 

• a photo detector (Fig. 3, element 35) detecting the light from the luminous 
member. 

With respect to claim 1 1, the primary reference of Saito discloses "When the ink 
level 27 (ink level 26) is above the transparent windows 30, 31, the light ray C will pass 
through the ink (e.g., black ink), resulting in a smaller quantity of light reaching the 
phototransistor (light receiving means) 35" (Column 5, lines 32-47). Applicant's claimed 
invention specifies that when the container is not empty, the sensor cannot detect any 
light passing through the ink. Saito teaches that a certain amount of light is needed to 
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trigger the phototransistor. Therefore, Saito renders obvious the claimed invention, 
since light needed to trigger the phototransistor is equivalent to the claimed "detecting" 
mechanism. 

With respect to claim 12, the primary reference of Saito discloses when the tank is 
not full, the ink level is under the transparent window and the light emitted from the 
luminous member passes through the transparent window (Column 5, lines 32-47). 

With respect to claim 13, the primary reference of Saito discloses the ink level- 
detecting device comprises: 

• an ink tank (Fig. 3, element 11) comprising a liquid carrier and a toner used as a 
developer for the inkjet printer. The toner would necessarily be present in the 
liquid carrier since ink has carrier and colorant (Column 1, lines 58-59). 

• a supporting member disposed at the bottom of the ink tank to detect when the 
ink is low. Although the supporting member is not disclosed to support the light 
emitting diode (Fig. 3, element 34), this supporting member adjacent to elements 
36 and 37 of Figure 3 would necessarily be present in order to hold the light 
emitting diode. 

• a transparent window (Fig. 3, elements 30 and 31) passing a light (Fig. 3, 
element C) from the luminous member (Fig. 3, element 34 ) and disposed at a 
sidewall of the ink tank, and 

• a photo detector (Fig. 3, element 35) detecting the light from the luminous 
member. 
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However, Saito fails to teach the luminous member comprises a self-luminous 
material. 

The secondary reference of Chuang discloses "an optical sensor is provided with a 
self-powered light source by the use of a radio luminescent material which includes a 
radioactive beta emitter constituent and a phosphor constituent energized by beta 
particles from the radioactive constituent to emit light. By appropriate selection of the 
phosphor compound, the wavelength of light produced by the radio luminescent source 
may be matched to a corresponding sensing matrix to optimally configure the sensor for 
the detection of a particular substance of interest" (Column 2, lines 29-39). Figure 1 
illustrates the optical system where "A test medium enters test cell 40 along a pathway 
indicated by arrow 46 and exits the pathway along arrow 48. Test cell wall 42 is 
configured to permit the transmission of light from optical filter 34 there through. Light 
also passes through space 45 containing the test medium before encountering sensing 
matrix 50. For this configuration, the test medium is a gas or liquid, which permits the 
transmission of light there through" (Column 3, lines 64-67; Column 4, lines 1-2) and the 
"Sensing matrix 50 produces an optical characteristic which varies with the presence of 
a selected substance in test cell 50. This varying optical characteristic is represented 
by arrows 58 and is detected by photo detector 60 through optical filter 64" (Column 4, 
lines 22-26). 

Therefore, in view of the teachings of the secondary reference, one of ordinary skill 
in the art would have been motivated to modify the primary reference by using the self- 
powered light source of Chuang in the liquid level detecting mechanism of Saito. The 
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motivation for doing so would have been "Luminophore-based sensors typically use a 
LED or lamp as a light source, requiring an external power supply which can add noise 
and variability to sensor operation due to variations in the supply power. Where the 
power supply has a limited life, such as when batteries are used as the power source, 
the operation of the sensor is limited by the operational lifetime of the power supply" 
(Column 1, lines 60-66). 

4. Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Saito et al. (US 5,689,290) in view of Chuang et al. (US 5,708,957) as applied to claims 
7 and 10-13 above, and further in view of Denton et al. (US 6,293,143 B1). 

Saito and Chuang references disclose all of the limitations of the ink-detecting 
device of an Inkjet printer except: 

• a controller controlling operations of the inkjet printer and outputting a signal 
indicative that the level of ink is lower than the predetermined level to an output 
device and 

• the output device comprises a display. 

Denton discloses "a digital signal is generated as a result of the output change 
and is relayed to the printer control to signal a low ink level alarm. The alarm may be an 
audible signal, a visible signal, a message displayed on a computer monitor or a 
combination of signals and/or messages. In the alternative, the digital signal generated 
by the photo sensor 38 may also be used to terminate printing operations upon 
activation of the low level alarm" (column 4, lines 56-65). 
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Therefore, in view of the teachings of the tertiary reference, one of ordinary skill 
in the art would have been motivated to modify the primary reference by using the 
display indications for low ink level of Denton in the liquid level detecting mechanism of 
Saito. The motivation for doing so would have been to easily alert a user of the printer 
when the liquid level within the ink tank is low. 

5. Claims 14, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Saito et al. (US 5,689,290) in view of Chuang et al. (US 5,708,957). 

With respect to claim 14, the primary reference of Saito discloses an ink- 
detecting device (Fig. 3) of an inkjet printer (Fig. 1), comprising: a luminous member 
(Fig. 3, element 34) to detect when a level of ink is lower than a predetermined level 
during a printing operation (Column 5, lines 32-48). 

With respect to claim 16, the primary reference of Saito discloses an ink- 
detecting device of an inkjet printer, comprising: a luminous member to detect a level of 
ink. 

However, Saito fails to teach the luminous member is capable of emitting light 
without using a powered light source. 

The secondary reference of Chuang discloses "an optical sensor is provided with a 
self-powered light source by the use of a radio luminescent material which includes a 
radioactive beta emitter constituent and a phosphor constituent energized by beta 
particles from the radioactive constituent to emit light. By appropriate selection of the 
phosphor compound, the wavelength of light produced by the radio luminescent source 
may be matched to a corresponding sensing matrix to optimally configure the sensor for 
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the detection of a particular substance of interest" (Column 2, lines 29-39). Figure 1 
illustrates the optical system where "A test medium enters test cell 40 along a pathway 
indicated by arrow 46 and exits the pathway along arrow 48. Test cell wall 42 is 
configured to permit the transmission of light from optical filter 34 there through. Light 
also passes through space 45 containing the test medium before encountering sensing 
matrix 50. For this configuration, the test medium is a gas or liquid, which permits the 
transmission of light there through" (Column 3, lines 64-67; Column 4, lines 1-2) and the 
"Sensing matrix 50 produces an optical characteristic which varies with the presence of 
a selected substance in test cell 50. This varying optical characteristic is represented 
by arrows 58 and is detected by photo detector 60 through optical filter 64" (Column 4, 
lines 22-26). 

Therefore, in view of the teachings of the secondary reference, one of ordinary 
skill in the art would have been motivated to modify the primary reference by using the 
self-powered light source of Chuang in the liquid level detecting mechanism of Saito. 
The motivation for doing so would have been "Luminophore-based sensors typically use 
a LED or lamp as a light source, requiring an external power supply which can add 
noise and variability to sensor operation due to variations in the supply power. Where 
the power supply has a limited life, such as when batteries are used as the power 
source, the operation of the sensor is limited by the operational lifetime of the power 
supply" (Column 1, lines 60-66). 
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6. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Saito et 
al. (US 5,689,290) in view of Chuang et al. (US 5,708,957) as applied to claims 1,2,5, 
and 6 above, and further in view of Kitagawa et al. (US 6,264,855 B1). 

Saito and Chuang references disclose all of the limitations of the ink-detecting 
device of an inkjet printer except: the luminous member is a luminous paper. 

Kitagawa discloses a water resistant luminous pigment where "this pigment is 
homogeneously dispersed in each kind of ink vehicle, paint vehicle or the like to give a 
luminous ink or a luminous paint. Using this ink or paint, luminous patterns, letters, 
figures or the like can be formed or further a luminous paint membrane can be applied 
toward molded products such as paper, monofilament or multifilament fibers, knitted or 
woven fabric, nonwoven fabric, synthetic resin film, synthetic resin molded product, 
glass molded product, ceramics molded product, leather molded product, metal 
molded product, wood molded product or the like by a printing method such as a 
gravure, offset, screen or tampo printings, or by a coating method such as a brush 
painting, hazing painting, dipping, roll coating, knife coating, shower coating or spray 
coating" (Column 6, lines 42-57). 

Therefore, in view of the teachings of the tertiary reference, one of 
ordinary skill in the art would have been motivated to modify the primary reference by 
using the water resistant luminous pigment of Kitagawa in the liquid level detecting 
mechanism of Saito. The motivation for doing so would have been "it is a luminous 
pigment able to emit light in a dark place for long time and also has a very excellent 
water resistance" (Column 6, lines 36-38). 
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Response to Arguments 

Applicant's arguments filed 16 September 2005 have been fully considered but 
they are not persuasive. In response to applicant's argument that the references fail to 
show certain features of applicant's invention, it is noted that the features upon which 
applicant relies (i.e., Figure 2, element 13 -the support member being positioned inside 
the ink tank) are not recited in the rejected claim(s). Although the claims are interpreted 
in light of the specification, limitations from the specification are not read into the claims. 
See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, Chuang 
discloses, "Sensing matrix 50 produces an optical characteristic which varies with the 
presence of a selected substance in test cell 50. This varying optical characteristic is 
represented by arrows 58 and is detected by photodetector 60 through optical filter 64" 
(Column 4, lines 22-26). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Geoffrey Mruk whose telephone number is 571 272- 
2810. The examiner can normally be reached on 7am - 330pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on 571 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




